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Chapter 1 
Introduction and Literature Review 
1.1 Introduction 
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1.2 Sustainability and aquaculture 
1.2.1 Sustainability: a meaningful definition? 
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Sustainability as a multi-dimensional concept 
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Sustainability – a brief summary 
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1.2.2 Aquaculture and the driving forces for sustainability 
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Current state of aquaculture production 
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1.3 Sustainable aquaculture 
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1.3.1 Environmental sustainability 
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1.3.4 Sustainable aquaculture - summary 
'
		
	
			

			
	

	
	
			 	 	
	
		 69(+
	
	
		

2=

		


	

			

	


		 

	 	
	
	 


	 	 			 	
	

  
 	 

 		 
	
			
	
 	 	
	

 



1.3.5 A systems approach  



?72		7	
	


!



=>8:0	
1	?	

7


	

	
		
	


	

	

   	    	 
  
 
  

	
09!	=>=1
#	
	 ?
	
 
	 
!	
 	 	 
	
7 09	;	  	  =>>.1    
  

	
!		


		
	
				
		
	

?				
 >
 	
 
 	   	 	
 
 	 
    	  



	

		
	7'	


	
	
		


	
	6 


		
			
'    	
	 	 	 	   	    

 


	!
	
		
			
	
	
 	
	

 


  


	
   


	!


!	
			

		



	
	
		
%
• F	
		


		


	
01
• <
	
	F

• 9
	
F	
		
	
F
	


	

		! 
 0#	=>>@1
<
	
						


	


%


	



	
					


	

   	 
 

 
 

  
 	  	 	 		 
"
 
   	 		   
  

		 
 
 	 	 ?	7  		 	 
 		
 	
 	
 
	

	 	

	 


	

	0	!1	


				
	
0#	=>>@1
			

	
	
	
	"

'	
	
	
	 

	  		
	

	 
"
	
 '
!		"
		
	
 	!		



 
 	 ?7 	 	 	  		 
	
	 	  
 
 .:
	?7	

	
	
	
	



	
	

		
02	)=>>>1
)			
	

	


	?7	!	?		
			




	
		
	
	
		70#	=>>@1	!

	



"		
				
	
	
	

	 
	
	!	 


	
 

	4

09		9	=>>1
 
 
		
	 ?7
  
   
 
	  

 	  
 
	

			


		
	0)
=>>1





	



	

	



				





	 	
	

 	 	 
	 
 
 	 
  	
 0)

=>>1	?	
	

	
		

	

	

0
		
1	



	



	7
			  

	

	

		

	
	
 


	


	
	


	
	0)
=>>1)
0=>>1	
				?

   
 
	  	
    	

"



			
	
	7



!		%
• 2	
F

	

		(


	
	
		


• '
	
	
F			

?7

	#	
	

		



		
;		

	

"


"
		

	

• *"	

	

 .=
			


	
	
	
	



	

 	 	
 
 
 	6 0=>>>1
   	
	 

				

				
		


	
		

	
	B
	
	
	 	   	   
	
  
    
	 ?	
	
	


	
	

						
	
 

  
	  	
	 7 06 =>>>1 6	 
   
	
	 	 	 	 	
	  		 	 	! 	 		 	 
	
	  06=>>>1
		 
 
	
	 
	 


	
					
	
			

		
	
	 	
 0#
 =>A> 
 #
 	 )		 =>>1 	 	 
	  	"
 09	 =>@1     
    	"
	 
0';		#
=>>81		
		
				0#
	)+	1
			
	

		
		

	
)
 0=>>1)
 0=>>1 	 
  


 		 	 	     	
	

 	 	 	
  	 
	!  		 	!
  
  	 
  	! 	 
	
	

			

)
0=>>1
		


			
			 	
	  		

  
	  	 
 

	
		
	
 	 	 

	
	

 


?	
					


	
			

70)
=>>1
	

		

	
	

0	

4"	1	"
0		
	  1 
 	 	
		 	 	 	 	   0)

=>>1 	 =".   	
 	 
 	 
  		 	 	
	



, 0=>>>1 	  		  	
	

 
 			

 	
	
			
	

!
	


	

 
 
%  

	
	 

$ 


 .

	 	 	 	
 
 	
	      	   	
 	
		
	 
  	  0 	 , =>>>1 
	 


		

	




			


		
	%.		&!				/	)0""1-
Scale 
level 
Physico-chemical 
 
Bioecological 
 
Socioeconomic 
 
Production 
 
Geo Oceanic/climate 
system 
Hydrological cycle 
Ocean 
biogeochemical cycle 
Biosphere 
Oceanic ecosystem 
Global species 
population 
Global population 
Global economy 
International agency 
Global food 
production 
Global fishery sector 
Global aquaculture 
Macro  Catchment/watershed  
Coastal zone 
Large aquifer 
Large island or 
archipelago 
Major biomass 
Large scale species 
assemblage 
 
Region/large nation 
National political 
structure 
Major religion/ethic 
Major 
communications 
Regional/national 
food, fishery, 
aquaculture sectors 
Species/system 
subsector 
Major producer group  
Median Main river section 
Lake, reservoir 
Smaller aquifer 
Coastal segment 
Small island 
Community groups 
Populations 
General 
environmental 
change/impact 
Small nation 
Governmental 
institution Large 
corporation 
Generic market 
 
Producer organisation 
Production entity 
Production site 
Integrated equipment/ 
management 
assembly  
Small  Stream, bank, bed unit 
Lake compartment/ 
mixing cell 
Sediment area  
Family 
Inter-species 
Specific 
environmental impact 
Small business 
Specific market 
Club,association 
 
Holding unit/small 
site 
Equipment item 
Stock group 
Micro Local mixing cell Individual 
 
Family Individual stock, feed 
Equipment sub-
assembly 
Nanno Sediment particle 
Molecular process 
Cell Individual 
 
Feed particles 
Equipment parts 
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1.4 Sustainable livelihoods and the livelihoods 
framework  
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1.5 Fisher livelihoods and the potential role of 
aquaculture 
1.5.1 Challenging assumptions 
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1.5.3 Contribution of aquaculture to household livelihoods 
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1.6 The study area – Thailand 
1.6.1 Geography and demographics 
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Area 514 000 km2 
Shelf Area 394 000 km2 
Length of coastline 2 624 km 
Population (1998) 60 300 000 
Population average annual growth rate 
(1980-1990) 
(1990-1998) 
 
2.7% 
1.4% 
GDP (1996) 
Average annual growth rate (1985-
1995) 
Average annual growth rate (2002) 
US$ 114 956 million 
8.4% 
5.2% 
Agricultural GDP 
Agricultural labour force (1980) 
Agricultural labour force (1990) 
US$ 12 695.8 million 
71% 
64% 
Life expectancy at birth (1997)  
Male 
Female 
 
66 years 
72 years 
Adult illiteracy (1995) 33% 
#%*	
"3
0:::1D9' 	!%
0%BB
	B
	B
	
B	!BBS'1
1.6.2 Industry and Economics 
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1.6.3 The fisheries sector in Thailand 
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1.6.4 History of fisheries development policy in Thailand 
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1.7 Grouper culture and the trade in live reef fish 
1.7.1 Grouper culture in Thailand 
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Culture system Primarily in floating netcages in waters of salinity range 12 to 30 ppt. 
Limited culture in earthern ponds. 
Seed supply and stocking 
practices 
Most grouper seed from wild stock. 
Status of hatchery production Hatchery seed production limited and unstable 
Culture locations Grouper culture is conducted in the southern and eastern coastal areas 
of Thailand, although majority of production in the south.  
Species cultured Epinephalus malabaricus and E. coioides are most commonly 
cultured species 
Nutrition and feeding Fish are primarily fed trash or fresh fish i.e. Yellowstripe trevally 
(Selaroides leptolepis), Sardine or Fringescale sardinella (Sardinella 
fimbriata) and Round scad (Decapterus russelli) 
Disease Disease is a major cause of mortality in hatchery and grow-out 
production. Groupers susceptible to bacterial, viral and parasitic 
disease 
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1.7.2 Grouper aquaculture – an overview 
Status and distribution 
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1991 
 
1992 
 
1993 
 
1994 
 
1995 
 
1996 
 
1997 
 
1998 
 
1999 
 
2000 
 
2001 
 
2002 
 
Brazil - - - - - - - 1 2 3 4 3 
Hong Kong 265 55 632 627 620 1110 1036 312 280 523 910 325 
Indonesia - - - - - - - - 1759 1159 3818 7057 
Korea, 
Republic of 
- - - - - 9 . . 5 6 20 33 
Kuwait . . . . . . . . 5 6 3 3 
Malaysia 153 288 1006 931 834 857 799 465 948 1217 1101 1399 
Philippines 6765 349 772 2129 715 595 654 135 151 167 136 115 
Saudi Arabia - - - - - - - 1 - - - 0 
Singapore 198 233 147 133 101 93 82 97 94 111 157 64 
Taiwan 1229 1125 3942 1841 2104 1883 2525 3471 4122 5053 5386 12367 
Thailand 355 965 755 1.078 674 774 795 1390 1143 1332 1442 1442 
Tunisia . 2 1 1 <0.5 <0.5 <0.5 - - - - 0 
United Arab 
Emirates 
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0 
TOTAL 8920 3017 7255 6740 5048 5321 5882 5872 8509 9577 12907 22808 
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Country 
 
 
Species produced 
 
 
Summary of production status3  
 
 
Level of 
production 2001 
(MT)4 
Australia Epinephalus 
coioides 
Hatchery production at the research stage. No 
significant grow-out production 
Insignificant 
Philippines E. malabaricus ; E. 
amblycephalus ; E. 
tauvina ; E. 
sexfasciatus ; E. 
megachir ; 
E.bleekeri 
Grow-out in floating and fixed cages and ponds. 
Increasing numbers of farmers engaged in grouper 
culture. Dependent upon wild seed. Lack of 
commercial hatcheries.  
136 
Indonesia Cromileptes 
altivelis; E. 
fusciguttatus; E. 
suellis; 
E.malabariensis; 
Plectrofomus 
leopardus 
Expanding although no statistics available. Grow-out 
primarily in net cages. Limited use of hatchery seed 
although significant amount of research on hatchery 
production has been carried out.  
3818 
Singapore E. tauvina; E. 
malabaricus; E. 
fuscoguttatus; 
Cromileptes 
altivelis 
Primarily in floating net cages. Most fish seed are wild 
caught. Trash fish feed main source of feed.  
157 
Taiwan E. amblyephalus; 
E. molabaricus; E. 
swillus; E. tauvina; 
E. rivalatus; E. 
akaara; E. fario; E, 
fuscoguttatus; E. 
lanceoratus; C. 
altivelis 
Hatcheries produce seed from more than 40 species of 
marine fish. Full.cycle grouper culture of E.coioides 
and E. malabaricus achieved in 1980’s. Now 15 
species produced.  
 
5386 
Malaysia E. coioides; E. 
tauvina ; E. 
fuscoguttatus; E. 
aerolatus; E. 
bleekeri; C. 
altivelis 
Over 2000 farmers involved in marine aquaculture in 
Malaysia. Grouper make up 30% by weight of marine 
finfish production. 85% seed imported from Thailand 
and Taiwan. Few private hatcheries exist. Trash fish 
used but feed mills producing formulated feed as trash 
fish decreasing. 
1101 
Hong Kong E. tauvina; E. 
lanceolatus; E. 
malabaricus; E. 
aerolatus; E. 
bleekeri 
Culture began 30 years ago. Floating cages in 
designated culture zones. No hatchery production. 
Moist pellet fed has been introduced to reduce use of 
trash fish. Production has decreased in recent years. 
Annual production approx 1000 t a year.  
910 
Thailand E. coioides; E. 
malabaricus; E. 
lanceolatus ; E. 
aerolatus ; C. 
altivelis 
Primarily in floating cages in southern and eastern 
provinces. Major supplier of wild seed. Government 
has made grouper culture a priority. Several research 
institutions working in development of hatchery seed 
production.  
1442 
Vietnam E. coioides; E. 
malabaricus; E. 
bleekeri 
Relatively new enterprise although growing. Culture in 
floating cages, fixed cages and ponds. No private 
hatcheries. RIA-1 in North Vietnam maintains research 
program to produce seed fish.  
Statistics 
unavailable 
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Cultured species 
 
 
 
Groupers belong to the Family Serranidae. The majority of cultured groupers belong 
to the sub-family Epinephelinae 
Epinephalus coioides and E. malabaricus are the most commonly cultured species. 
 
Production Most grouper production comes from capture fisheries, approx. 168,934 mt were 
landed in 2002 
Major producers of captured grouper are the Philippines, Indonesia and China 
Total aquaculture production of grouper in 2002 was  20,966 mt 
Seed supply and 
hatchery 
production 
The majority of seed supplied to grouper culture is wild caught. Seed are mainly 
collected by artisanal fishermen 
Major exporting countries of fry are Sri Lanka , Indonesia, Philippines, Thailand, 
China and Taiwan. 
Hatchery prodction sporadic. In Thailand, NICA has achieved some success in 
production of E.malabaricus and E.lanceolatus.Limited intereste from commercial 
hatcheries. Commercial production currently limited to Taiwan.  
Culture: larval 
rearing; nursery 
and grow-out 
Research into the hatchery production of grouper seed began in the 1970’s. 
Significant survival rates over 5% achieved in the 1980’s 
Major problems in hatchery production include low survival rate in early stages and 
high rates of cannibalism in later stages. Provision of appropriate feed at the right 
time of development is critical.  
Small fry of 1-5 cm nursed in hapas, netcages or ponds for 1 to 3 months 
Grow-out primarily carried out in net cages and brackish water ponds.  
Market size varies from 600g to 1.2kg. Grow-out may take up to a year 
Survival rates of up to 80% achievable 
 
Nutrition Rotifer, brine shrimp and shrimp or fish meat common feeds during larval rearing 
Trash fish most common type of feed used during grow-out 
Use of moist feeds (trash fish with other ingredients such as fish meal, soybean 
meal, rice bran etc) also popular 
Typical nutritional requirements of grouper are 40-60% protein, 13-14% lipid, about 
3300kcal kg-1 energy content. Essential vitamins include ascorbic acid (AA or 
vitamin C) 
Optimum feeding 4-6 times per day at a ratio of 2-5% bw in young grouper 
(E.akaara, 1.4g). Feeding once every two days was found to be optimum in larger 
size fish. 
 
Disease Disease problems which affect grouper have been classified as follows (taken from 
Bondad-Reantaso et al. 2002, adapted from Arthur and Ogawa 1996): 
Environmental: Pollution, toxic plankton blooms 
Management: Acclimitzation/adaptation mortalities (juveniles) ; handling mortalities 
(Juveniles and grow-out transport mortalities (juveniles) 
Nutritional: Spinal curvature 
Viruses: Golden eye disease ; red grouper reovirus ; sleepy grouper disease 
(iridovirus) ; spinning grouper disease (picorna-like virus) 
Bacteria: Red boil disease, streptococcosis (Streptococcus sp.), Vibriosis, 
haemorrhagic septicaemia (V. alginolyticus, V. parahaemolyticus) 
Parasites: Protozoa (Amyloodinium, so., Brooklynella sp., Cryptocaryon irritans, 
Trichodina sp.) 
Fungi: Ichthyophonus sp.  
Disease of unknown etiology: Popeye, blindness, swimbladder syndrome 
Markets Three markets for grouper dominate: live fish; frozen or chilled fish; fry fish 
Major markets in Asia are Hong Kong, China, Japan and Singapore 
Demand for grouper and other reef fish expected to grow with expanding economies 
in the region 
Prices of grouper range from US$3-68 per kg depending on the species 
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1.7.3 The market for grouper – the Live Reef Fish Trade 
(LRFT) 
"
	
		

	
	

9
	 
  =>:7 		
 
  
  

	! 
<3			

	=>>:7!

	



!
	
		

9

	
  
 	 

 	 
 	 	 
 


	 	


	
		


<3	
	!


 	 &$  
 	
  !  
  	 	
	!
;
'
"=>A:7

		
*


			

	'
	
*	

'	*		,-
		
	7-	
2	
$#'		)	
0U		$
=>>@1	
	

		
	
&$ 

	
	&$ 		




	

	&$ 

	
	
		





	



		



				 
	VE	W 
'/9,$
&
	
	0&		*	"U=>>>1
					




	
	

		


	4

0#	:::1
 @

	

		&$ 	



		
	 <
 
; 
  	    	 	 	
		
	


		<3
		
	
  	   
 
		 	 	

I::!0&		*	"U=>>>1	



		

	
	

	

<3 
  	 
 
  
 
=>>A@ 	
:N0

1			
		
&$ 	


=>>A	=:..
! 
 	 	 /#I=..8::: 0&	 	 *	"U =>>>1 '
	  *


 	
	
	
 	
&$ 
 
=>>A
	
	

   .=N   		 	 
   < 3 
  		
	&		*	"U0=>>>1'
	
	
<


 	 -
	   < 3 	 
 
 
!    	 	
	

		
?7
@:N	

=>>A0==
!1 '	
&	 	*	"U 

	 	 	4
 
0	
1 

	
				5	

	
			
				A
 	!  
  
  

  
	 	 	   	!






!
	 
=>>A		 

				
0*	
::D$

::.1'=>>


	


 
 

	 	! <3 	 . :.) 	   =@N 

 
 =>>A '  
 	 
 < 3  	 
 
8=AN

=>>>		

=>>

@=>>A
	""			
	
	
	

<
"
-
			(
	'	

01	
0			1	
0
1	
01	

,	
01	
01
A<
=>>A	!	
0	!
;1		
	




<3	

	
	
 @.
	! 	

  		! 6	9 	 *	 

# ::=  
 
 	  

  8@  	 	  
	

0)-
		9	::.1)	!#$#


	::.			


	
		




	*	



  	  
 )	
  

 	, 
"U ::. 	
 	
E
				!
;
43	'	/

<8 ""$#$$.)*5
)"":>6)#$$#->
0,'	&		)#$$.->7	/)#$$#-
0
10
20
30
40
50
60
1990 1992 1994 1999 2002
Pr
ic
e 
US
$/k
g
Red grouper
(E.akaara)
Malabar grouper
(E.malabaricus)

	!



	
	 
="@	
	
	 	
 
 
 	 	 	 
 
  
 	
 	 

 


	     	"	   	    	

	

	

	0$


::.D	::.1
1.8 Conclusions 
1.8.1 Summary of key points 
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1.8.2 Research objectives 
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Chapter 2 
Preliminary overview of fisher-based 
aquaculture in six provinces in southern 
Thailand  
2.1 Introduction 
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2.2 Research Approach 
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2.3 Part One - Preliminary overview of fisher 
based aquaculture in six provinces 
2.3.1 Research questions and hypotheses 
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2.4 Research Methods 
2.4.1 Research Area 
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Whole 
kingdom 
 
Greater 
Bangkok 
 
Central 
Region 
 
Northern 
Region 
 
North-
eastern 
Region 
Southern 
Region 
 
Basic statistics 
No. of 
households 
9,965,954  2,575,054 2,422,586 3,628,260 1,340,054 
% of total 
households 
100 18 19.1 19 31.2 12.7 
Ave. household 
size 
3.6 3.2 3.5 3.4 3.9 3.8 
No. of villages 69,324  15,987 14,912 30,249 8,176 
No. agricultural 
villages 
67,910  15,149 14,751 30,022 7,988 
No. villages 
producing rice 
58,539  11,322 14,049 28,257 4,911 
No. villages 
producing para 
rubber 
11,323  1,311 111 3,249 6,652 
Average monthly income and expenditure 2000 
 
Ave. monthly 
income per 
household 
(THB) 
12,167 24,690 13,301 8,649 7,853 11,407 
Ave. monthly 
expenditure Per 
household 
(THB) 
9,910 19,178 10,411 7,559 6,702 9,491 
Ave. monthly 
expenditure on 
food and 
beverage (THB) 
3,173 5,475 3,381 2,471 2,350 3,195 
#%,	
	#	

	5
5
*
)

	
	
 

 
 
 
 
 		  
 

 
	 	  	 
 


	


	

	
	
	
#!	
	
	
	4&



	


	
	

*		

	
#
 	
 		 	 
	 
  
 
 
 
	
	

	
		#!	

	
			



	%##!!	&	 %&
'
 
 
Satun 
 
Phangnga 
 
Trang 
 
Phuket 
 
Krabi 
 
Songkhla 
 
Population* 247,900 234,200 595,100 249,500 336,200 1,255.7 
No. of households* 58,100 61,800 150,389 70,500 81,800 315,700 
No. households in 
fishing villages 
22,678 19,186 23,087 32,731 23,315 59,612 
Municipal population 
(% of total)* 
16.1 14.6 20 36.7 16.5 32.4 
Religion* 
Buddhist 
Muslim 
Malay speaking 
 
31.9% 
67.8% 
9.9% 
 
76.3 
23.2 
1.7 
 
86 
13.7 
 
81.6 
17.1 
0.7 
 
65.2 
34.7 
0.2 
 
76.6 
23.2 
4.6 
Distance of provincial 
town from Bangkok 
(km) 
973 788 828 862 814 950 
Land area 
(square km)* 
2,7478.98  
(incl. 105 
islands) 
4,170 4,941.439 538.72 4,709 7,393.9  
Land Use:       
Forest (% total land) 23 28 19 0.4 0.7 8 
Para rubber (sq m)   2,136,825 186,016  2,660,198 
Rice paddy (sq m) 
 
182,240 41,690 208,680 2,960 121,370 703,890 
Length of coastline 144.80 
km* 
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Total no. 
Aquaculture 
farms 
Shrimp 
 
 
Fish 
 
 
Mollusc 
 
 
Others 
 
 
Satun 766 483 248 2 33 
Trang 1,349 1,248 70 4 27 
Phangnga 969 574 299 93 3 
Songkhla  2,614 1,892 706 14 2 
Krabi 968 848 100 12 8 
Phuket 167 87 41 29 10 
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2.4.2 Research framework 
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2.4.3 Method 
Brief summary of method 
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Selection of provinces for the appraisal 
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Province 1986 1990 1998 
Chumporn 0 10 20 
Surat Thani 0 1 33 
Nakhon Si Thammarat 0 0 16 
Phattalung 0 0 0 
Songkhla 0 0 0 
Pattani 19 0 0 
Narathiwat 0 1 10 
Ranong 6 48 241 
Phangnga 129 552 691 
Phuket 10 7 61 
Krabi 68 51 86 
Trang 16 54 62 
Satun 251 730 418 
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Rationale for selection of provinces 
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Data collection 
+		 	  
  	 
 )	 ::: 	 
 U"U :::  
 	 	
 
 		

 +	   

 0+ 12	!! 	 ,	
	
5
  #	

 0,#1 2	!!  
  	   
  
 A

	




0+ 1

		
	!	
#	*			$	







		
	
			
	
	
		
		
	
	

!



!


		,-5 ?K	7 #!	3	
 	*!
 

 
 
			

Selection of study villages 
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Province No. of villages No. of interviews 
Trang 4 5 
Satun 5 8 
Phangnga 4 4 
Ranong 2 2 
Songkhla 5 7 
Krabi 4 6 
Phuket 4 4 
Total 28 36 

		


	
		
+   
  !  	   	 +

 +  
 -  	
	

	
	

'
	
*

	 


5
	
	*

	 

5
+	 

	
 		
*

		+



 +	   


  		
	 	 
 
	 

 	
		
 
 	



 
	

		

		
	 ?	

	
7
Selection of respondents 
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Respondent group No. of respondents interviewed 
Grouper farmers – total 
        Fish trader/farmers 
        Fisher/farmers 
        Pond farmers 
22 
5 
10 
3 
Discontinuers 2 
Fish traders (Excl. Trader/farmers) 3 
Fishers (Excl. Fisher/farmers) 1 
Fisheries Officers (DoF) 5 
Total 33 
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2.5 Findings of the study 
2.5.1 Grouper culture in context 
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2.5.2 General overview of culture systems 
Culture systems 
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English name* Local name Scientific name 
Orange-spotted grouper Red spot grouper, ‘Dork 
daeng’ 
Epinephalus coioides 
Malabar grouper  Black spot grouper, ‘Dork 
dam’ 
E. malabaricus 
Duskytail grouper Orange spot or ‘beetle nut 
flower’, ‘Dork maak’ 
E. bleekeri 
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Stocking and harvesting practices 
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Scale of production 
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2.5.3 Factors motivating uptake of grouper culture 
Influential institutions 
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Village Province Project information 
Koh Panyee Phangnga The DoF, together with financial support from the 
FAO introduce cage culture to the village in 1981. 
Gave cage materials and money to purchase fry  
Ban Sam Chong Phangnga DoF gave seabass fry and materials to construct cages 
for fish culture 
Thung Sa Pho Satun The DoF introduced mud crab culture and later also 
provided training for grouper culture 
 Ba Kan Khoei Satun The DoF provided 10,000 THB per household for 
cage materials in 1998, for 20 households. Seabass 
seed was also provided. Each household involved in 
the project must return 6000 THB to a central fund in 
the village. 
Ban Tung Lin Satun Fish culture introduced by the DoF in 1985. 
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2.5.4 Access and participation 
Level of uptake of grouper culture 
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Total. No. 
households 
 
No. 
raising 
grouper 
% of total 
HHs 
 
Wealth status of 
farmers 
 
DoF initiative 
in village? 
 
Commercial 
production 
in village? 
Satun       
Thung Sa Pho 68 50 73 Poor-middle Yes No 
Ma Haang 100 10 10 Middle-wealthy No No 
Pakbara - - - - - Yes 
 Ba Kan Khoei 80 20 25 Poor Yes No 
Ban Tung Lin 142 20 14 - Yes No 
Trang       
Ban Koh Khiam 400 70-80 17-20 Poor-middle Yes No 
Ban Laem 160 40 25 Poor (Yadfon) No 
Ban Kuan Tung Ku 140 4 3 Middle-wealthy No No 
Ban Nam Rap 80 1 0.1 Wealthy No No 
Phangnga       
Ban Kho Khi 200 120 60 - No No 
Ban Saam Chong 150 10 7 - Yes Yes 
Ban Had Sai Pla Hoi 50 30 60 - (BOBP) No 
Koh Panyee   80 - Yes Yes 
Songkhla       
Ban Had Sai Gaew 15 Most - Poor No No 
Ban Sa La Hoom 10 10 100 - No No 
Ban Tha Lae Nok - - - - No No 
Pak Bang 200 70 35 Middle-wealthy No No 
Krabi       
Khlong Jilad - - - - - - 
Ban Ta Ling Chan 330 200 60 - No No 
Koh Khlong 800 18 0.2 Poor (Village co-
op 
No 
Ban Kuan Tor 230 70 30 - No No 
Phuket       
Khlong Mudong - 6 - Middle-wealthy No No 
Ao Por - 10 - Wealthy No Yes 
Bang Long 200 8 4 Wealthy No No 
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2.5.5 Problems contributing to declines in grouper culture 
Disease 
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2.5.6 Seed resources and the fishery for grouper fry 
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Fry fishing – gears used and location 
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Status of the grouper fry fishery 
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Type of fish or source Price ( THB/kg) 
Fish processing factory, Trang 12  THB per kg 
Sardines in dry season, Trang 5  THB per kg 
Small sardines, Krabi 5-6  THB per kg 
Large sardines, Krabi 10-15  THB per kg 
Whole mackerel, Phuket 6 THB per kg 
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2.5.8 Markets and fish trade 
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Province Sources of fry fish for on-growing 
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Province Destination of traded grouper fry 
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2.6 Summary of findings 
2.6.1 Provincial variation in fish culture and fishery activities 
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 Trang Satun Phangnga Krabi Songkhla Phuket 
Principal type of 
culture system 
Floating cage Floating cage  
Pond 
Floating cage 
Some ponds 
Floating cage 
Some ponds 
Fixed net cage Floating cages 
Extent of grouper 
culture 
Minor Major Major Minor Negligible Negligible 
Aquatic 
animal/species of 
grouper raised 
Red spot grouper 
Few Orange spot 
grouper 
 
Red spot grouper 
Mudcrab 
Seabass 
Red spot grouper 
Seabass 
Red snapper 
Oyster 
Red spot grouper Black 
spot grouper  
Red snapper 
Seabass 
Red spot grouper 
Black spot grouper 
Seabass 
Red spot grouper 
Red snapper 
Green mussel 
Source of fry Local sources Some local 
Most from Trang 
Also Pattanee and 
Satun 
Mostly local 
Suppl. Trang, Krabi, 
Satun and Ranong 
Mostly from farmers 
own catch 
Few local 
Rest from Satun, Trang, 
Pattanee 
Mostly from 
Phangnga and Ranong 
Cost of fry fish (size 
4-5 inch TL) 
20 THB 20 THB 20 THB 20 THB 20 THB 20TH B 
Cost of bought trash 
fish (THB/ kg) 
12 THB 3-4 THB 7-9 THB 5-6 THB to 10-15THB 5 THB 3-6 THB 
Problems and 
constraints for grouper 
culture 
Disease Disease and poor water 
quality in Pakbara 
Disease in summer 
season 
Disease Parasitic disease, fish 
mortality during rainy 
season 
Disease 
Lack of fry 
Price instability 
Status of the grouper 
fry stock 
Decreased but 
sufficient 
Decreased and hard to 
find.  
Decreased but sufficient  Decreased but 
sufficient 
Decreasing but 
sufficient 
Decreased but 
sufficient  
Importance of the 
grouper fry fishery 
+++ ++ ++ + + + 
Institutional 
involvement in 
grouper culture 
++ +++ + ++ +* +* 
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2.7.1 Environmental factors 
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2.7.2 Socio-economic Factors 
Proximity to market 
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2.8 Actors and beneficiaries of the grouper culture 
system 
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2.10 Research outcomes 
2.10.1 Definition of the grouper culture system 
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Level of 
hierarchy* 
Market 
 
Institutions 
 
Environmental 
 
Social 
 
Production 
system 
Geo International 
trade in grouper 
and live reef 
fish 
    
Macro National level 
trade policy, 
tariffs and 
export market 
National level 
aquaculture, 
fisheries and 
development 
policy  
   
Median Regional trade 
in grouper by 
fish traders 
Provincial level 
governance and 
policy 
implementation 
Wild grouper 
population 
  
Small Local level 
trade networks 
District level 
governance and 
intervention at 
community level 
Coastal cell and 
watershed within 
which grouper 
culture takes 
place 
Inter- and 
Intra-provincial 
social networks 
between 
communities 
and households 
 
Micro  Community 
institutions 
Culture site 
(multiple farms) 
Community   
Nanno   Farm 
environment 
Household Farm 
    Individual Farm unit 
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Process 
 
 
 
 
Motivating/constraining 
factors 
 
 
 
         
Outcomes 
 
 
 
 
Impacts 
 
 
 
 
With implications for: 
 
 
 
 
Institutions Promotion of fish culture: 
- DoF 
- Dept. Community 
Development 
- fish traders 
Uptake of grouper culture -increased supply of 
grouper on the market 
- financial benefit or loss 
 
 
 
- increased waste 
production and demand 
for inputs 
Market value 
 
Household well-being 
and vulnerability. 
Possible community 
impacts 
Demand for 
environmental goods 
and services 
Markets Market signals: 
- awareness of market value 
   
Social Communication facilitated by 
social networks, diffusion of 
fish culture technology 
Discontinuance of 
grouper culture 
- reduced supply of 
grouper on market 
- reduced waste output 
and demand for inputs 
Market value 
 
Environment 
 
Availability and access to 
assets and livelihood options 
Rejection of grouper 
culture 
- possible continuation of 
destructive fishing 
practices (or other 
environmentally 
damaging activities), if 
benefits greater than fish 
culture 
- otherwise benign 
Environment 
 
Opportunity cost of available 
livelihood options 
Rejection of grouper 
culture, uptake of an 
alternative activity 
-possible uptake of 
environmentally 
damaging activity, or 
uptake of alternative 
activity e.g. less 
damaging fishing gear 
Environment 
Environmental Local availability of natural 
resources and proximity to 
suitable culture environments 
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2.13 The study area 
2.13.1 Rationale for selection of Trang and Satun provinces 
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2.13.2 Selection criteria for case study sites 
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2.13.3 Proposal of potential case study sites 
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2.14 Methods 
2.14.1 Brief method 
'	
	 	
  

			 
 	 	
 
			+	 
	+	9
+

	 	 #	 
    	 	  
 	   	
	


					
	



  

" 

		 
!
	 	
		
	
		

!
					
			
4

	



A
	
		#	


	


	
	E
	
			
				
		
  8: 
	 
 
 	 
	 
 	 	 #	 
		!
			!	
	
2.14.2 Data collection 
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Criteria Koh Khiam, Trang Pakbara, Satun Ma Haang, Satun Thung Sa Pho, Satun  Ba Kan Khoei, Satun 
No. of households 394 1500 200 72 87 
Ave. income per 
household (THB)* 
14,300 27,310 14,703 9,772 15,800 
% households income 
>20,000 THB/yr* 
- 55.5 28.6 5.3 33.7 
Years of experience 25 years - 20 years 5 years 30 years 
% households raising 
grouper 
Unknown 11.5% 10% 21% 69% 
Type of culture system Floating cages Floating cages Floating cages Ponds and cages Floating cages 
Fishing activity – gear 
types and target species 
(with emphasis on 
fishery for grouper fry) 
Fishers use a variety of gears 
– gillnets, traps. Fry fishery 
was major activity, fall in 
price of E.bleekeri in past two 
years, and fall in number of 
E.coioides means fishers need 
seek alternative livelihoods.  
Pakbara a major fish landing 
site in Satun, also has large 
fish market. Variety of gears 
used, commercial and small 
scale. 
Fixed nets important. Can fish 
for 10-15 days per month 
earning 400-1000 THB per 
day (May-Dec). Rest of year 
use fyke net to catch large 
commercial species.  Grouper 
caught with both types of 
gear, usually dead. 
14 fishermen use fixed nets, 
but 20 fishers per net required 
per net for fishing. Nets 10m 
high and 1km long. Also use 
traps and gillnets to catch 
fingerlings. 
Fishers use traps, hook and 
line, bag nets and gill nets. 
Fry fishery reported to be 
limited by lack of appropriate 
gear. 
Fry resources – source, 
availability and cost 
Fishers catch their own fry. 
Farmers buy within the 
village.   
Fry from Trang, Satun and 
Pattanee. Fingerlings no 
longer available in village. 
Caught fingerlings themselves 
when culture began. But now 
few fry.Fixed nets do not 
catch grouper fry.  Buy from 
Pallian in Trang. Not enough 
local fry.  
Fry resources reported to be 
limiting. 4-5 inch fry brought 
from Trang.  
Artificial reef close to village 
 
Feed resources – source, 
availability and cost 
Feed found in the village. 
10-12 THB per kg.  
Find in the klong. Fixed nets provide feed.  Fixed nets provide feed. 
Previously discarded trash 
fish are now used for feed. 
Cost 3-4 THB/kg. Concern 
expressed for small size of 
trash fish catch. 
 
Problems and constraints Debts, disease, limited fry, 
cost of feed, price instability 
Water pollution  biggest 
problem 
Theft of fish.  Lack of knowledge. Ponds 
destroyed by storms in the 
previous year. 
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2.14.3 Selection of the survey sample 
Identification of the sample frame 
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Choosing the sample 
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2.14.4 Structure of the topic checklist 
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2.14.5 Recording and analysis 
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ID Village Sub-district, District ID Village Sub-district, Distruct 
1 Tan Yong Ca Boy Phu-u, Muang 11 Tha Lae La Kam Paeng, La Ngu 
2 Phu-u Phu-u, Muang 12 Tha Cha Muang La Ngu, La Ngu 
3  Ba Kan Khoei Tan Yong Pho, Muang 13 Kon Karn  Kon Karn, Thung Wa 
4 Haad Sao Yao Tan Yong Pho, Muang 14 Ta Pah Yom Pak Naam, La Ngu 
5 Sa Korn Sa Korn, Ta Pae 15 Ta Rua Thung Wa, Thung Wa 
6 Klong Lee Dee Sa Korn, Ta Pae 16 Ta Aoi Thung Wa, Thung Wa 
7 Pakbara Pak Naam, La Ngu 17 Thung Sa Pho Thung Bu Lang, Thung 
Wa 
8 Tan Yong La Nai Laem Son, La Ngu 18 Ma Haang Thung Bu Lang, Thung 
Wa 
9 Bu Boy Laem Son, La Ngu 19 Ta Lo Sai Pak Naam, La Ngu 
10 Su Knai Mu So Laem Son, La Ngu    
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2.15 Findings of the survey 
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2.15.1 Grouper culture in context 
Range of livelihood activities 
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• Fishing 
• Factory work 
• Labour 
• Shop trading 
• Fish culture 
• Fish processing: drying shrimp,  
making shrimp paste, salting fish,  
shelling crabs 
• Raise livestock: cows, goats 
• Work in rubber plantation 
 
• Harvest neepa palm 
• Produce cigarettes from neepa palm 
• Grow fruit crops: coconut, banana, mango 
• Restaurant 
• Shrimp culture 
• Produce rice 
• Make charcoal 
• Tourism 
 
Importance of grouper culture to household livelihoods 
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2.15.2 Culture Systems 
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Rubber
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Grouper 
culture
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Fishing
4% Labour
11%
Fish culture
15%
Rubber
25%
Factory work
6%
Fish 
processing
9%
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11%
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culture
11%
Rice culture
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Stocking and harvesting 
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Size of fish  No. of respondents 
 Cage farms Pond farms 
1-2 inch 2  
2-3 inch 1 5 
4-5 inch 12 2 
6-7 inch 14  
8-9 inch 12  
≤ 10 inch 1  
All sizes 7  
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2.15.3 Access and participation 
Level of uptake of grouper culture 
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Factors motivating uptake of grouper culture 
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Factors leading to endogenous development External Promoters 
1. Incomes from fishing declining, 
households began to culture fish as an 
alternative income 
2. Individuals saw fish culture being 
practiced in other places, either personally 
or through television, and began to raise 
fish also 
3. Fishers added value to their fish catch by 
fattening fish in cages before selling them 
1. Department of Fisheries 
2. Advice from middlemen 
3. Advice from a friend 
4. Advice from an NGO 

      	   
	 	
 
 
    (  	    
  
 ==   
	 

 088N1 *
  
  	   
    
 > 
	 0.N1  +	   

 	 





A
	
	
	
	
	

	 


 	 
       
 @   
	
0:N1
##%'		
!'
!

'&'	 /		
	'		!	
Endogenous 
development 
and promotion
20%
External 
Promotion
36%
Endogenous 
development
44%

 =8
+ 4		

A=N0,GA1
		

	

		


+ 		


	



+


	4
	


		
		!

Factors constraining uptake of grouper culture 
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Factors contributing to the decline of grouper culture 
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2.15.4 Market for grouper 
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Market or buyer No. of responses 
Middleman (location not recorded) 9 
Middleman from outside the village 
       (from Pakbara) 
       (from Bangkok) 
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(7) 
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Middleman from the farmers’ 
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8 
Export directly to Malaysia 1 
Sell locally to a commercial farmer 1 
Secondary middleman* 1 
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2.15.5 Importance of fry fishing activities 
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2.15.6 Selection of case study sites 
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Criteria Range Koh Khiam  Ba Kan Khoei Pakbara Ma Haang Thung Sa 
Pho 
1. Status of grouper culture 
Uptake Level 0.7-69% 20% 69% 19% 28% 26% 
Production Trend  Decrease Increase Increase No Change Decrease 
Motivation  Innovation and 
Promotion 
Promotion Promotion Innovation Innovation 
 
      
2. Culture system  Cages Cages Cages Cages Ponds 
Location  Klong Coastal/brackis
h 
Klong Klong Coastal/Brac
kish 
Water Quality Score  Pollution 
Reported 
10 0 8 10 
3. Livelihoods and well-being 
The range of livelihood activities did not differ greatly between villages. Fishing was considered to be the most 
important activity in every village, in terms of income and time spent doing the activity. 
Rank of importance 
of fish culture 
  3 or 4 3 2 or 3 2 
Ave. income per 
person per year 
(THB) 
 10-15,000 15-20,000 >20,000 10-15,000 <10,000 
DoCD Category  Poor   Poor Poor 
4. Availability of inputs for grouper culture 
Availabiloty of 
grouper fry 
  Hard to find Can catch Can 
ctach/variable 
Plentiful 
Status of fry stock   Decreased Seasonal No Change Increased 
Cost of Seed (4-5 
inch) 
1-20 
THB 
20 THB 8-10 THB  18THB 20 THB 
Cost of feed (THB/kg) Ave. 7.6 
THB per 
kg 
12  2-8 4-8 4-10 1-10 
5. Fishery activities       
No. of people in 
village fishing for fry 
  Most Most Most Few (1 
person) 
Livelihood 
contribution of fry 
fishing 
  Not imp./Suppl Suppl. Suppl. Not 
important 
Motivation for fry 
fishing 
  To stock To sell Stock and sell Stock and 
sell 
Fishing gears   Fish trap 
Gill net 
Hook & Line 
Fish trap 
Gill net 
Hook & 
Line 
Fish trap 
Large fixed gear 
Crab gill net 
Fish gill net 
Shrimp push net 
Fish trap 
Hook and 
Line 
Large fixed 
gear 
Fish gill net 
6. Grouper culture-       
Problems  Fish disease 
Price instability 
Water quality 
Fish disease 
Seed shortage 
 
Fish 
disease 
Hot water 
Theft 
Water 
quality 
Fish disease 
Water pollution 
Theft 
 
Fish 
mortality 
Constraints  Lack of 
investment 
Lack of loans 
Fish disease 
Low price of 
grouper 
Lack of 
finance 
Fish disease 
Lack of finance 
Lack of culture 
location 
Lack of fry 
(although 
contradicts 
comments 
above) 
 =.=
Chapter 3 
Case study of three fishing 
communities in southern Thailand – 
Introduction and Methodology 
3.1 Introduction 
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3.2 Study Area and Research Method 
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3.2.1 Case study sites 
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Key events in the history of  Ba Kan Khoei: 
 
1975 Village is founded, with 50 households. A school is opened but is then closed 
three years later when a new school is built in Tan Yong Pho sub-district.  
1990 A sea defence is constructed. A concrete wall is built along the length of the 
village. 
1991 A well is dug and the village has electricity connected.   
1994 Concrete road is built through the village. 
1995 Piped water is installed in the village, to be used during the summer season. 
Drinking water is still limited during the summer. The district council gives 
assistance by providing water butts for rainwater collection. Occasionally the 
District council also transports water to the village. 
1996 Fish culture group established in the village 
1998 Regional school opens  
1999 The current OBT, or representative of the Tambon Administration who acts as 
a key informant during the study, is selected by the villagers. The village also 
wins an award for cage production of grouper.  
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Key events in the history of Koh Khiam: 
 
1974 First road is constructed to the village. The passenger boat is sold and a car is bought 
instead to serve as a bus to transport villagers to the town.  
1982 People start to use motorised boats and swimming crab nets.  
Grouper culture begins, initiated by the DoF.  
1984 The village has electricity 
1990 Public Health Centre is built in the village 
1995 Asphalt road is built to the village. An important event for the village providing easy 
access to Kantang and Trang towns.  
1999 Village school begins to teach to secondary school level, allowing children to stay at 
home for longer, do not need to leave home for further education.  
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 Ba Kan Khoei Thung Sa Pho Koh Khiam 
Province Satun Satun Trang 
District Muang Thung Wa Kantang 
Sub-district Tan Yong Pho Tung Bu Lang Kantang Tai 
No. of households 84 72 394 
Ave. annual income 
per householda 
15 800 9772 14 300 
% households in 
village earning less 
than 20 000 THB per 
person per yearb 
76 95 - 
Distance from nearest 
town 
15 km 11 km 10 km 
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3.3 Methodology 
3.3.1 General method 
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3.3.2 Time frame and limitations 
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3.3.3 The research team  
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Creation of a simple household reference system 
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3.3.6 Semi-structured interviews 
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3.3.7 Seasonal/lunar calendars 
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3.3.8 Focus groups 
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3.3.9 Matrices/importance ranking 
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3.3.12 Return visits and follow-up data collection 
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3.4.3 Pilot testing 
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3.4.4 Training the data collection team 
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3.4.5 Identifying the sample population 
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Village 
 
 
 
Target 
population (Total 
no. of 
households) 
Sample population 
(50% of households) 
 
 
Thung Sa Pho 80 40 
Ba Kan Keuy 70 35 
Koh Khiam 332 166 
Total sample size  241 
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3.4.6 Data collection 
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3.4.7 Data entry and analysis 
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3.4.8 Accuracy of data entry  
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3.5 Economic Analysis  
3.5.1 Summary of method  
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Cage culture Pond culture 
Fixed costs: 
 
Variable costs: Fixed costs: Variable costs: 
Bamboo poles or iron 
bars 
Seed Fish Cost of land Seed fish 
Nets Trash fish feed Hire of excavator Trash fish feed 
Ropes Medicines PVC pipes Medicines 
Foam blocks Maintenance Mesh Maintenance 
Storage hut Interest on loan Aerator and engine Interest on loan 
  Storage hut  
  Cost of pond preparation   
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3.5.2 Farmer records of fish production 
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Feeding records Stocking and harvesting records 
Date 
Size of fish in culture unit 
No. of fish in culture unit 
Quantity of feed given 
Cost of feed per kg 
Source of feed 
Species composition of feed 
 
Date 
Type of fish stocked 
No. of fish stocked 
Average size of fish stocked 
Cost of fish 
No. of fish harvested 
Average size of fish harvested 
Payment received for fish harvested 
Mortalities 
Additional notes (including water 
quality, weather, medicine 
administered, health of fish etc.) 
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3.5.3 Data analysis 
 
	
 	  	 	 
  
	
 		
	 	 		 
			

	
		

 	
  
  	  		
 	 	 	 
 
 	 ."8  

	
	 		 		 	!	 
  
	*			

	
!	
3.5.4 Estimating feed and seed inputs 
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3.5.5 Fishery analysis 
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3.5.6 Sensitivity analysis 
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3.5.7 Economic indicators 
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Indicator Calculation 
Break even cost Total operating cost / total production 
Ratio of net income to operating costs Net profit/ total operating cost 
Return to capital Gross revenue – total operating cost + depreciation 
Rate of return on capital investment Return to capital investment / total fixed costs 
Profit Margin Net profit / gross profit 
3.6 Market trends 
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3.7 Environmental context 
3.7.1 Analysis of trends in the capture of juvenile grouper in 
Koh Khiam village 
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Chapter 4 
Case Study of three fishing 
communities in southern Thailand 
4.1 Understanding livelihood strategies in the case 
study communities 
4.1.1 Introduction 
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4.1.2 Livelihood Options 
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Land based Wage and business Aquatic resource based 
Rubber plantation Labour Small scale fishing 
Grow coconuts Retail trade Fish processing 
Grow bananas Factory work Fish culture in cages 
Shrimp culture Food shop  
Rice cultivation Tourist services  
Nipa palm harvesting Government work  
Grow fruit and vegetables   
Rent land or ponds   
Agriculture   
Livestock 
Fish culture in ponds  
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Activity % of households in community engaged in activity 
 
Thung Sa Pho  Ba Kan Khoei Koh Khiam 
Land based activities:    
Rubber plantation 12.5 11 11 
Grow coconuts 40 5 9 
Grow bananas 10 3 10 
Shrimp culture 22.5 0 8 
Rice cultivation 42.5 8 0.06 
Nipa palm harvesting 2.5 0 16 
Grow fruit and vegetables 2.5 6 0 
Rent land or ponds 12.5 0 2 
Agriculture 9 0 0 
Livestock 62.5 3 2 
Total number of land based 
activities in which more than 5% 
community engaged 
8 3 5 
Aquatic resource based 
activities: 
   
Small scale fishing 57.5 80.5 48 
Fish processing 0 8 4 
Fish culture in ponds 12.5 0 0 
Fish culture in cages 2.5 47 21 
 
Thung Sa Pho  Ba Kan Khoei Koh Khiam 
Make fishing gear    
Commercial fishery 0 0 0.06 
Total number of aquatic resource 
based activities in which more 
than 5% community engaged 
2 3 2 
Wage and business activities:    
Labour 32.5 25 28 
Retail trade 20 19 34 
Factory employment 2.5 0 15 
Government employment 7.5 5 2 
Total number of wage and 
business activities in which more 
than 5% community engaged 
3 2 3 
TOTAL NUMBER OF 
ACTIVITIES IN WHICH MORE 
THAN 5% OF COMMUNITY 
ENGAGED 
13 8 10 
TOTAL NUMBER OF 
ACTIVITIES IN WHICH MORE 
THAN 20% OF COMMUNITY 
ENGAGED 
6 3 4 

Wage and business related activities 
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English name Thai common name 
Passive gears  
Fish trap Sai bplaa 
Crab trap Sai bpoo 
Squid trap Sai meuk 
Hook and line Bedt 
Long line Bedt rua 
Bag net Pong pang 
Fish corral/palisade trap Bpo 
Trammel net Auan loi, Auan lom  
Mackerel net Auan bplaa too 
Sand fish net Auan bplaa sai 
Snapper net Auan bplaa kapong 
Mullet net Auan bplaa ca bok 
Shrimp net Auan gung 
Crab net Auan bpoo 
  
Active gears  
Scoop net Sa win 
Cast net Dtor dtair 
Trawl Auan laak 
Push net Auan roon 
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4.1.3 Diversity of livelihood options 
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 Non-fishers Fishers 
 
 
N 
 
Ave. no 
activities 
N 
 
Ave. no 
activities 
Thung Sa Pho 18 3.3 20 4.5 
 Ba Kan 
Khoei 
7 1.7 29 2.6 
Koh Khiam 84 2.1 80 2.5 
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4.1.4 Income from livelihood activities 
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 Southern Region* Thung Sa Pho Ba Khan Khoei Koh Khiam 
Average annual 
income per HH per 
year (US$) 
3062 3077 4658 3472 
Ave. annual 
income per HH per 
year (Fishing) 
(US$) 
 3482 3375 2860 
Ave. annual 
income per HH per 
year (Non-fishing ) 
(US$) 
 2634 12,783 4391 
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ACTIVITY 
 
 
Thung Sa 
Pho 
 
 Ba Kan 
Khoei 
 
Koh 
Khiam 
 
Thung Sa Pho 
 
 
 Ba Kan Khoei 
 
 
Koh Khiam 
 
 
 
 
% contribution made by activity to 
total community income 
N 
 
Ave. income 
 
Income to 
HH ratio 
N 
 
Ave. income 
 
Income to 
HH ratio 
N 
 
Ave. income 
 
Income to 
HH ratio 
Fishing 27,3 26,9 26 12 69,075 2,3 19 67,441 1,4 53 68,200 2 
Pond Culture 8,7 0 0 5 53,000 1,74 0 0 0 0 0 0 
Cage Culture 0 35,2 6,6 0 0 0 15 88,500 2,3 23 45,681 0,3 
Shrimp 16,3 0 3,6 4 124,000 4 0 0 0 2 250,000 1,8 
Fish Process 0 0,4 1,7 0 0 0 1 18,000 0,13 4 57,000 0,4 
Poultry 0,1 0 0,1 6 687 0 0 0 0 12 7,273 0 
Livestock 7,2 0 0,6 6 36,333 1,2 0 0 0 4 21,550 0,15 
Rubber 3,8 5 0,1 2 57,500 1,9 3 12,444 1,7 1 7,500 0,1 
Fruit 1,9 0 0 4 14,500 0,5 0 0 0 4 2,387 0 
Nipa 0 0 0,6 0 0 0 0 0 0 5 16,100 0,12 
Factory 0 0 6 0 0 0 0 0 0 16 51,346 0,4 
Wage 8,7 6,2 10 7 37,658 1,2 4 15,688 1,5 21 65,942 0,5 
Retail 14,8 20,2 37 4 112,350 3,7 5 50,652 4 29 172,833 1,3 
Government 3,8 1,2 3 4 28,850 1 3 17,400 0,4 2 206,400 1,5 
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Criteria 
 
 
 
 
 
 
 
Generates 
an income 
 
 
 
 
Generates 
enough 
income 
for saving 
 
 
Risk 
involved 
(5 
indicates 
high risk 
activity) 
Investment 
required 
 
 
 
 
Length of 
time 
needed to 
generate 
a benefit 
 
Level 
of 
income 
 
 
  
Related 
to 
another 
activity 
 
 
Fishing:        
 - Trammel 
net 
3  4 2 3 2 5 
- crab net 3 2 4 3 1 3  
 - mackerel 
net 
4 4 4 3 1 5 5 
 - sand fish 
net 
4 2 4 3 1 3  
 - mullet gill 
net 
4 1 1 1 1 2  
- Hook and 
line 
4  1 1 1 5  
 - large fixed 
gear 
5 5 1 3 5 5 5 
 - grouper 
trap 
4 2 1 1 3 2 5 
 - mudcrab 
trap 
3 2 1 2 2 2  
Raise 
grouper in 
ponds 
4 3 1 2 4 4  
Raise 
shrimp in 
ponds 
5  5 5 3 5  
Livestock:        
Buffalo 5 5 2 4 4 5  
Goat 5 3 2 2 5 5  
Duck 3 1 1 2 2 3  
Rice 
production 
4 1 1 4 5 4  
Shop trading 5 3 4 4 1 3  
Coconut 
plantation 
2 1  1 5 5  
Labour 5 4 1 2 3 5  
Li
v
el
ih
o
o
d 
a
ct
iv
ity
 
Government
/public 
service 
5 5 1 1 4   

 =A

	%2;5	'!
	'	' 		%&'	A	8	
8'	
Activity 
 
 
 
 
Generates 
an income 
 
 
 
Lifespan of 
physical 
capital 
 
 
Generates 
enough 
income for 
saving 
 
Investment 
required 
 
 
 
Activity is 
related to 
another 
activity 
 
Risk 
involved (5 
indicates 
high risk 
activity) 
Fishing:       
 - crab net 2 2 1 2  1 
 - grouper 
trap 
2 4 2 2  1 
- hook and 
line 
3 5 3 3  2 
- shrimp 
push net 
5 5 5 2  2 
 - trammel 
net 
2 2 3 5 5 5 
Fish culture, 
grouper and 
seabass 
5 5 5 5 5 4 
Produce and 
sell shrimp 
paste 
5  5 2   
Rubber 
plantation 
5 5 3 2   
Goats and 
poultry 
      
Shop 
trading 
5  5 3 5  
Transport 
service 
5 3 3 7 5 3 
Labour in 
Malaysia 
5  7 1 5 3 

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Importance criteria  Ba Kan Khoei Thung Sa Pho 
Important for income 
generation 
Shrimp push net 
Fish culture 
Rubber plantation 
Trading 
Transport service 
Labour in Malaysia 
Large fixed gear 
Shrimp culture 
Buffalo  
Goat 
Trading 
Labour 
Government/public service 
Important for saving 
money 
Hook and line 
Shrimp push net 
Fish culture 
Rubber plantation 
Large fixed gear 
Buffalo 
Government/public service 
Risky activities Trammel net Shrimp culture 
Require a high 
investment 
Trammel net 
Fish culture 
Transport service (very large investment 
required) 
 
Shrimp culture 
Activity is related to 
another HH livelihood 
activity 
Trammel net fishing associated with fish 
culture 
 
Trammel net 
Mackerel net 
Large fixed gear 
Grouper trap 
(all related to provision of inputs 
for grouper culture) 
Physical capital 
(Lifespan of capital 
relatively long) 
Hook and line 
Shrimp push net 
Fish culture 
 
Rubber plantation 
 
Level of income is 
relatively high 
 Mackerel net 
Hook and line 
Shrimp culture 
Buffalo 
Goat 
Coconut 
Labour 
A relatively long time 
is needed to generate a 
benefit 
 Large fixed gear 
Goat 
Rice production 
Coconut plantation 

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
4.1.6 Contribution of fishing and fish culture to household 
livelihood strategies 
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4.2 Grouper culture and fishery activities in the 
case study communities 
4.2.1 Introduction 
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Thung Sa Pho  Ba Kan Khoei Koh Khiam 
 
 
No. of 
Respondents 
% of 
responses 
No. of 
Respondents 
% of 
responses 
No. of 
Respondents 
% of 
responses 
New Starter 4 10 6 16 12 7.3 
Continuer 4 10 16 44 16 9.7 
Restarter 1 2.5 1 2.7 8 4.8 
Discontinuer 17 42.5 11 30.5 73 44.2 
Rejector 14 35 2 5.5 56 34 
Total 40  36  165  

 Ba Kan Khoei 
 
						=>:7
2	3	3
		4

  	
	
	
 
 
	
 =>:7
+


	
		
					


=>A
	.					  
 







 '=>> 	 	 


		
		 

	  	 	   =::   	  	
 
 < 		 
 =A
+	 

	
	


	=#

	


	

	

	
	
	
  

  

	 0..N1     	 	 	

 	 


	 
 
 2	3	3
 	 
   	  
	 0

	 :>  8  ::::1 $4
  
  	 	   	 
 

	
)
	
2	3	3
	
					
0N1

	 	  	
  		 0..N1 	    	
   5

2	3	3
	?7
# 
   	  	 
   
	    
 
	 
 2	3	3
 



 	 ?           7 	 


   	   	  
   
 


	  

	&	
	
	&		
	
 

	

	
		0N	1	
	


	0N1
Koh Khiam 
	
33
				
		#



			


	=>:7			

 	  	 
	 	 =>. 

 
+	 



	!
		
	

=>.	
		
<

	
				!

	
=>>=	


3				 	
		)		



		
=>>8		
		

		
	 
 
 >  	
 	 	   2	!  
 	 
	

= 	

+	 

	
	



8.@

 =
9	
0291

				
	
  		

! 
	  	 
 ::= @:N  	 

	

	

	
	A:	


 
33
	
	


		

	
+ 



	4'		
		

	
	
	
		
	!
	%2!'&
88	!
K	 
=>:7 '	
	


=>.  

			+ 

=>>= #	!
		

3				
	
				
	

	



=>>8 E
	
	

		

		
  
  	 >  	!  	 	 29	!  	


=>>@ )		
			
::= ,	

				
	



	 
33
	
		
 

#				
	 
 	
  	

  	 
 	
 		
	 	
  	

 	! 

   
 	 		
	

   

 	 	  	


   +  


	 	
 		
 

   +   	 
  	     
 	 +
 	


	 

 33
	 
 =>>> 
 	 	 	
	 =::  
	

  
 	   	 	    
	
  
 	 	
 
 !  	 	 	  

  	
   	 /


	
U:::
		"				


		 
	 	
	


	-
					


',:::		!
				
			#			
	



	
::=
33
		
	 			
	
!		

		
	$	<	
	

+	
		

33
		

#
8.
 =>
	 

::=8	 
	
 
33
	
==		=>.:
5==	!		
-	
33
		


	0@N	1
	
 

 	
  
	 0.8N1  
 
  
	 	 
 

0==N1
	

	
	

 	!

	
33
		

	
	!


> 
 0=N1 	 	 
 ! 	 	  
 	4
 	

				!
;)		
	=!0=N1		
			?!
7
0.N1

	 



	    
	
	

	0
	=@>@>::::1.5	0N1


 	
  
	
	 	  	 	 	


 

		
08=N	@N
1
 		



		

		!



			
				
	




	.:N


		



		4
			
0@N1!
	

A=N	!


;>
			


;
=!0:N1	
		
	N	

!	
 
+

 
! 	 
 	
 	

		

	
	
 
 
	  
	  	

0.N	N
1

..0@:N1		@

 =>:
	%2#!
				&!!
 
Thung Sa Pho  Ba Kan Khoei Koh Khiam 
Year in which 
aquaculture began 
1985 Late 1960’s, most in 
1996 
Late 1960’s, later in 1983 
Motivation for uptake Advice from middleman 
to raise mudcrab 
Original motivation for 
uptake unknown. In 
1996, villagers requested 
assistance from DoF 
Originally began through 
farmer innovation, later 
with the assistance from 
the DoF 
No. fish farmers at time 
of study 
(% respondents) 
9 (22.5%) 23 (64%) 36 (22%) 
% respondents 
discontinuing fish 
culture 
77.5% 33% 78% 
Species cultured Epinephalus coioides 
Lates calcarifer 
Scylla serrata 
Shrimp 
Epinephalus coioides 
Lates calcarifer 
 
Epinephalus coioides 
Lates calcarifer 
Scylla serrata 
Shrimp 
Main source of seed fish Fish trader, fishers in 
village 
Own fish catch Fish traders from outside 
the village, own fish 
catch 
Main source of feed fish Fishers in village, fish 
trader, own fish catch 
 
Own catch, fish traders Local fish trader, village 
fishing port 
4.2.3 Aquaculture production and culture systems 
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Cage culture Pond culture 
Stocking size Most sizes from 2 inches to 9 
inches are stocked. The preferred 
size is 8-9 inches, to reduce the 
length of the grow-out period. 
Smaller size seed are stocked in 
ponds than in cages. Seed of size 
4-5 inches (TL) are preferred.  
Number of fish stocked Approximately 200 per cage 500-1000 seed in a 1 rai pond 
Harvest size ‘Kilo’ size fish (approx. 200g) or 
1.2kg 
8-9 inches (TL) (150-200g)   
Grow out period Highly variable according to 
stocking size and harvest size. 
Grow-out from 6-7 inches to a 
market size of 1.2kg takes 1 year. 
Fish were reported to grow 
approximately 100g per month. 
Fish reach  a harvest size of 8-9 
inches in 3 months, from a 
stocking size of 4-5 inches 
Frequency of harvest Fish are harvested regularly, 
usually at monthly intervals, 
when they reach the farmers 
preferred harvest size 
The whole pond is harvested at 
one time.  
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Culture species – the significance of raising both seabass and grouper 
  
	 8"= 	 	
 	
 
  	   	
 
)		 	
				
  	

	!

	 
		
	



+	 



		



	
	
	 		 	 	!		 	 
	
	



		#					"
		
		
		
	
		
<			

	#			
	


-		
	

	#		
		
	!
;
-.
8
< !

.(

 <AA!
-8
1

/%
 <AA!
Culture characteristics of seabass 
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Stocking size 4-5 inches (TL) 
Harvest size 500-800g 
Length of grow out period 6-8 months 
Source of seed fis Department of Fisheries, wild catch or 
private hatcheries 
Average cost of seed fish 9 THB for 4-5 inch seed (2-3 THB per fish 
from DoF) 
Frequency of feeding Every day. Three times per day when small. 
Market Domestic, can be sold dead. Sometimes 
consumed by household. 
Value (2001) High value: 115 THB per kg 
Low value: 80 THB per kg 

	%24!
	
		%	
 
Seabass Grouper 
Market size 500-800g 1.2kg 
Grow out period 6-8 months 1 year 
Seed availability Stable. Hatchery supply 
available 
Unstable. Only available from 
wild stocks.  
Health and survival Can cope better with changes in 
weather 
Higher survival in the dry 
season 
Ease of culture  Require less feeding and care 
than seabass 
Feeding Feeding required daily. 3 times 
per day when seed are small. 
Feeding every other day. Missed 
feeds not problematic.  
Value Lower value than grouper. 80-
115  THB per kg. If size 
exceeds 1kg value is reduced. 
Sometimes unstable. 300-400 
THB per kg. Value increases 
during Chinese New Year. 
Value is not reduced if size 
exceeds 1.2kg 
Market Local. Can be sold dead. Cannot 
be exported. Supply often 
exceeds demand. 
Tourist restaurants and  export. 
Usually sold live. Limited local 
market. Not consumed by 
producers or villagers. 
Profit Profit from seabass lower than 
from grouper. 
Higher income from grouper 
than seabass. 
The culture cycle 
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Farmer A – minimising risk Farmer B – higher risk 
Stocking size of seed 8-9 inches 8-9 inches, although 2-7 inches 
will also be stocked 
Source of seed Own catch, supplemented with 
purchased seed 
More seed are purchased than 
caught 
Regularity of stocking Regular inputs from own catch Once per month, some farmers 
may stock all their fish at one 
time 
No. of fish stocked 200 total 200 per cage 
No. of cages 2 More than 4 
Grow-out period 3-5 months 12-13 months 
Size at harvest Kilo fish (3-4 fish per kg) 1.2kg 
Frequency of harvest Every 2-3 months 1-3 months 
No. of fish harvested Approx. 10 10-150 
Labour  
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Trash fish feed for grouper and seabass 
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Village Composition of trash fish 
Koh Khiam (Pla ped) Short bodied mackerel (R. brackysoma) 
Yellow-striped trevally (S.leptolepis) 
 Ba Kan Khoei (Pla gai) Short bodied mackerel (R. brackysoma) 
Yellow striped trevally (S.leptolepis) 
Indian mackerel (R. kanagurta) 
Thung Sa Pho Indian mackerel (R. kanagurta) 
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4.3 Access and participation 
4.3.1 Introduction 
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4.3.2 Assets and activities 
Definition of wealth in the case study communities 
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4.3.3 Livelihood portfolios and wealth status 
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Wealthy 
households 
(Groups 1-2) 
Middle income 
households 
(Group 3) 
Poor households 
(Groups 4 –5) 
 
Chi 
square 
 
Df 
 
 
P 
 
 
Rubber 
plantation 
+  - 85.541 2 0.000 
Shrimp culture +  - 25.197 2 0.000 
Rice cultivation + ++ - 12.082 2 0.002 
Small scale 
fishing 
-  + 16.203 2 0.000 
Labour o o o 2.816 2 0.245 
Retail trade +  - 16.434 2 0.000 
Factory work o o o    
Fish processing o o o    
Government +  - 18.260 2 0.000 
Fish culture o o o   0.065 
Grouper culture o o o   0.220 

4.3.4 Factors constraining the uptake of grouper culture 
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4.3.5 Institutional intervention and impact on uptake of fish 
culture 
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4.3.6 Access to Credit 
Rural credit in Thailand 
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 Thung Sa Pho  Ba Kan Khoei Koh Khiam 
Total No. respondents 40 36 165 
No. fish culture 
continuers and 
discontinuers 
28 34 109 
No. HH who obtained a 
loan  
11 (27.5%) 14 (39%) 32 (19%) 
SOURCE OF LOAN    
BAAC 2 0 25 
Community Credit 
group 
7 14 1 
DoF 0 0 2 
Other 2 0 2 
Ave. amount of loan 12,045 7145 27,987 
BAAC 30,000  21,987 
Community Credit 
group 
8055 7154 5000 
DoF   10,000 and 45 000 
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4.4 Vulnerability and Fisher Livelihoods 
4.4.1 Introduction 
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Trends Shocks Seasonality 
Population trends Human health shocks Of prices 
Resource trends Natural shocks Of production 
National/international economic 
trends 
Economic shocks Of health 
Trends in governance Conflict Of employment opportunities 
Technological trends Crop/livestock health shocks  
Principal sources of vulnerability for fishers in case study villages: 
Decline in fishery resources Floods Livelihood activities, particularly 
fishing activities 
 Conflict with commercial fishers  
4.4.2 Seasonality 
Livelihood and fishing activities 
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Month 1995 1997 1998 1999 2001 
January 11 0 19 18  
February 22 8 26 20  
March 26 27 26 28  
April 29 18 19 24  
May 25 27 13 20  
June 29 26 15 12 12 
July 23 24 23 12 13 
August 25 16 24 8 9 
September 21 22 3  12 
October 13 19 1 13 2 
November  19  2  
December  14  16  
Total 224 220 169 173 48 
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    tide 
Dead tide 
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4.4.3 Sources of vulnerability associated with grouper culture 
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4.4.4 Fish Disease 
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Village of respondent who 
described symptoms 
Symptom of disease 
 
No. of 
observations 
Koh Khiam Spinning disease and lesions 8 
Koh Khiam ‘wounded spot’ 1 
Koh Khiam ‘boiled by hot water’ 1 
Whirling disease, red mouth, red 
eye 
6 Thung Sa Pho and Ma 
Haang 
Damage skin and damaged tail, fish 
bent in middle 
Eyes pop out 
 
Ma Haang White spots on whole body of dead 
fish 
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4.4.5 Water Quality 
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Problem Chi-Square  P Level of significance 
Fish disease and mortality 9.070 0.011 P<0.05 
Culture environment 7.988 0.018 P<0.05 
Cost and availability of inputs 5.703 0.058 Not significant 
Financial constraints 1.137 0.566 Not significant 
Pollution 0.389 0.823 Not significant 
Theft 3.424 0.180 Not significant 
Market value instability 1.141 0.565 Not significant 

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Fish disease The most common problem reported by respondents, accounting for 70% of survey 
responses  
Water Quality Respondents attributed poor water quality to shrimp farms, industrial activities and 
overcrowding of cages. 
Cost and quality of seed 
and inputs 
6 respondents in Koh Khiam, and 1 respondent in  Ba Kan Khoei, commented that trash 
fish was expensive for them to buy. Respondents from Thung Sa Pho did not 
experience problems to obtain trash fish for fish culture. Four respondents, from Koh 
Khiam and  Ba Kan Khoei, commented on the high price of grouper seed. In Koh 
Khiam the high price was not only associated with the seed shortage experienced in 
2001, as one respondent stopped raising grouper in 1998 due to the high price of seed 
fish. Some respondents experienced problems of seed quality from DoF and trade 
sources, 
‘DoF gave him grouper seed and seabass seed but seed fish have disease and slow 
growth rate. Grouper seed get disease and damaged skin and whirling disease.’ 
(Grouper farmer, Thung Sa Pho) 
‘But when no seed make farmer try to buy grouper seed from Pattani or another place 
to stock but not successful. Fish were damaged and not too strong from transport. 
From transport, and from different areas so low survival.’ (Grouper farmer, Thung Sa 
Pho) 
Lack of financial capital 
for investment in fish 
culture 
Lack of investment was particularly a problem for grouper culture due to the relatively 
high cost of seed fish 
Market factors Problems created by market factors included instability of the market for grouper, and 
low value of grouper 
Lack of institutional 
support or knowledge 
about fish culture 
Respondents reported that they could not raise grouper as the Department of Fisheries 
does not ‘support’ grouper culture, meaning they did not provide grouper seed fish but 
rather provided materials for cage construction, seed fish and knowledge for seabass 
culture.  
Availability of labour to 
raise fish 
Respondents indicated that raising fish could be inconvenient for them when they had 
other work to do. They were also unable to guard the cages from theft 
Availability of feed and 
seed inputs 
Farmers reported shortages of seed and feed fish. Six respondents in Koh Khiam, and 1 
respondent in  Ba Kan Khoei, commented that trash fish was expensive for them to 
buy. Respondents from Thung Sa Pho did not experience problems to obtain trash fish 
for fish culture.  
 
Damage to cages 
 
Cage damage was primarily an issue for cage farmers in  Ba Kan Khoei, where 4 
respondents and participants in a focus group referred to the problem. Focus group 
participants reported that the ‘two biggest problems for fish culture [in  Ba Kan Khoei] 
are cage damage and disease.’  
Theft of grouper from 
cages and ponds 
 
Theft was described as a ‘major problem’ in Koh Khiam. In Thung Sa Pho, respondents 
were wary of theft. One respondent did not want to culture fish as she did not want to 
guard her cages against theft (Fish culture rejector, Thung Sa Pho). Another respondent 
commented that grouper culture in cages was vulnerable to theft, but they had no 
problem with theft in Thung Sa Pho (Fish farmer, Thung Sa Pho). Focus group 
participants in  Ba Kan Khoei reported that there is no theft in the village as members 
of the village act as security guards. Three people guard the cages each night (Focus 
group,  Ba Kan Khoei).  
4.4.6 Availability of grouper seed 
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4.4.7 Hatchery seed production as a potential solution to 
problems of grouper seed supply 
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4.4.8 The fishery for grouper seed 
-	
	
	
	"

	
-

			

	

	!
 .:
 
 		
	 	  	 
 	

  	


		




	!		

	
	

	


	


	
		
	
"
	!	


-0
?'3D
 </AA!
-"
<

 0!
-??.
 .!
-	 
	
	"
 	 	

 	


	
		
	

  
 
 
    
  
 
 	
 
   


		

<	  
33
			




	




-?%3
"
 <A
A!


	



	

	 
 
 	 	 

 	

  
  
 	 	  
			

	


	
<  
	  
 	 
	  
 
 


   

	 -
 	  
 	 
	  	 
 		 


 	

  			
	 
 

	 
 
 


!	
	





 .=

4.4.9 Economics of fish culture – viability and impact on 
vulnerability 
Introduction 
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Production costs of a small scale cage farm 
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Factor Basic assumptions and estimates 
Materials for 
construction: 
 
Bamboo Range of responses 8-14 pieces per cage, 100-150 THB per piece. 
DoF (1999) gives a value of 50-60 THB per piece, a lot lower the price 
indicated by farmers interviewed.  
Accepted average: 120 THB per piece, 8 pieces per cage (2 pieces per side). 
Lifespan = 3 years. 
 
Iron bars Only used by respondents if supplied by the DoF. Lifespan = indefinite. 
Cleaned and painted every 2 years. 
Nets Range of responses 100-200 THB per kg, 1500-2000 THB per cage.  
Accepted average 7kg per cage, 150 THB per kg. 
Lifespan = 3 years 
Foam 225-322 THB per piece. Accepted average 300 THB per piece.  
12 pieces per 2 cages. 
Lifespan = 1 year 
Ropes 5-7 kg per cage. 80-150 THB per kg 
Lifespan = 3 years. 
 
 
Seed fish: Estimated stocking rate 250 fish per cage. 
Feed: Feed costs vary according to location. Average costs: 
Koh Khiam        12 THB/kg 
 Ba Kan Khoei       7 THB/kg 
Thung Sa Pho      5 THB/kg 
Average cost for general analysis 5 THB per kg.  
Feeding 5% body weight trash fish.  
Comparative analysis of grouper and seabass culture 
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 Seabass Culture Grouper Culture 
Gross Profit 28 000 120 000 
Fixed Cost 5407 5407 
Variable Cost 16 431 27 512 
Annual Cost 21 838 32 919 
Net Profit 6162 87 081 
Ratio net income to operating 
costs 
28% 264% 
Break even cost value per fish 78  THB per kg 82  THB per fish 
Rate of return on capital 
investment 
128% 1025 % 
Profit margin 22 % 72 % 
 ..
Comparative analysis of low risk and high risk systems 
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 System A: Short grow out System B: Long grow out 
Gross Profit 48 000 360 000 
Fixed Cost 5407 12 020 
Variable Cost 34 125 82 537 
Annual Cost 39 532 94 557 
Net Profit 8468 265 443 
Ratio net income to operating 
costs 
21 % 281 
Break even cost value per fish 165  THB per fish 79  THB per fish 
Rate of return on capital 
investment 
154 % 1214 % 
Profit margin 18 % 74 % 
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Item Assumptions 
Fixed costs:  
Boat Size of boat for seed fishing 5-10 m 
Engine 11 horse power  
Gear Traps : average number used by fisher  = 35 
Shrimp nets : lifespan 2 months. Cost given per year. 
Variable costs:  
Fuel Based on average value of 4 litres per day given by 
fishers, at an average cost in 2000 of 16  THB per litre 
Labour costs Given as food costs of 20 THB per person per day. 
Assuming a crew of 2 people. Unpaid members of 
family. 
Bait Based on values given by fishers. On average, 1kg 
used per 5 traps at a cost of 4 THB per kg.  
Potential gross revenue from seed fishing 
only: 
 
Value of seed Based on value of seed at 3 THB per inch (as sale 
price to farmers from middleman 5 THB per inch).  
No. of fishing days Seed fishing during the dead tide, estimated at 8 days 
‘per water’, or 16 days per lunar month. Assumption 
uses calendar month. Excluding storm season, fishers 
fish approx. 10 months per year. Approx. fishing days 
per year = 160 days. 
Opportunity cost of family labour Alternative to fishing occupation most likely to be 
labour. Average income from labour per day = 200 
THB. For women, alternative employment would be 
factory work. Average income per day = 150 THB. 
Assumed opportunity cost of family labour for 2 
people is 350 THB per day.  
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 Fishing strategy 
 
 
Fish trap only 
 
Mullet + shrimp 
 
Fish trap + gill nets (mullet 
and shrimp) 
Average no. fishing 
days per year 
80 174 174 
Quantity fuel/day 4 litres 6.5 litres 6.5 litres 
Cost fuel per litre 16  THB 16  THB 16  THB 
ESTIMATED 
GROSS INCOMEa 
19800 41 700 61 500 
TOTAL FIXED 
COSTS 
52 450 6450 58 290 12 290 22 840 7640 
Total variable costs 
(Including  
opportunity cost) 
40 680 94 264 86 956 
  
Excluding 
opportunity 
cost 
 
Excluding. 
opportunity 
cost 
 
Excluding 
opportunity 
cost 
Total annual costs  
(THB) 
47 130 19 130 106 554 45 654 94 596 33 696 
Cost per day (THB) 589  239 612 262  543 193  
 
 
Fish trap only 
 
Mullet + shrimp 
 
Fish trap + gill nets (mullet 
and shrimp) 
Estimated cost of 
grouper seed ( THB 
per fish) 
39 16 41 17 36 13 
Opportunity cost of 
grouper seed 
55.5  THB 32.5  THB 57.5  THB 33.5  THB 52.5  THB 29.5  THB 
NET PROFIT -27 330 670 -64 854 - 3954 -30 096 27 804 
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 Ave. catch per day Value of catch Total per day 
Grouper seed 15 fish 16.5  THB per fish 247.5  THB 
Mullet 10+ kg 18  THB per kg 150  THB average 
Shrimp 5 kg 80  THB per kg 300-400  THB average 

/
		
	8".= 

	
	4
	

	 
			



	 
				


		
	
0	8"..1<				
	

	
		
			


 	  
  	



	 	 	 	
 	 




			
	

		


	
		
	!

	



 .

	%2..!
		'		&&!
!	&
	/	
	3
 Purchased Inputs Wild caught inputs 
GROSS PROFIT 120 000 120 000 
TOTAL FIXED COSTS 9020 9020 
TOTAL VARIABLE COSTS 40 800 22 000 
TOTAL ANNUAL COSTS 46 207 27 407 
TOTAL NET PROFIT 73 793 92 593 
Ratio net income to operating 
costs 
160% 338% 
Break even cost 115  THB per fish 68  THB per fish 
Return to capital 79 200 22 000 
Rate of return on capital 
investment 
878% 244% 
Profit margin 61% 77% 
Production costs of grouper culture in ponds 
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 Farmer No. 1 Farmer No.2 
 3 rai, 3 ponds, 2870 fish stocked at 26  THB 
per fish. 100 % survival. Sold at a value of 
70 THB per fish, 200-300g in size.  
1 rai , 1 pond, 1200 fish stocked, 60% 
survival, 720 fish sold at a value of 65  
THB per fish, 250g in size. 
Gross Profit 200 900 46 800 
Fixed Cost 9600 3406.67 
Variable Cost 91 881 29 434 
Annual Cost 101 481 32 840 
Net Profit 99 419 13 960 

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Farmer No. 1
Grouper seed
81%
Feed
7%
Maintenance
11%
Fuel for 
aerators
1%

 .
Farmer No. 2
Grouper 
seed
81%
Fuel for 
aerators
2%
Maintenance
8%
Feed
9%

Sensitivity analysis - grouper production 
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4.4.11 Cost of inputs 
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4.5 Long-term viability and conditions for successful 
grouper culture 
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4.5.1 Discontinuance of grouper culture 
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Thung Sa Pho 
N=40 
 Ba Kan Khoei 
N=35 
Koh Khiam 
N=166 
Fish culture (all 
species) 
N % N % N % 
Farmers raising 
fish 
9 22,5 23 66 36 22 
Discontinuers 17 42,5 11 31 73 44 
Rejectors 14 35 2 5 56 34 
       
Grouper culture       
Farmers raising 
grouper 
6 15 16 46 28 17 
Discontinuers 16 40 11 31 75 45 
Rejectors 18 45 9 26 62 37 
4.5.2 Factors contributing to discontinuance of grouper culture 
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Factor Chi square value P Level of significance 
Fish disease and mortality 0.921 0.631 NS 
Culture environment (Incl. 
Pollution) 
1.636 0.441 NS 
Cost and availability of 
inputs 
7.064 0.029 P<0.05 
Financial constraints 3.308 0.191 NS 
Theft 8.793 0.012 P<0.05 
Low or unstable income 6.800 0.033 P<0.05 
Time constraints 2.396 0.302 NS 
Labour constraints 3.532 0.171 NS 
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4.5.3 Motivation and incentive 
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4.6.2 Impact of grouper culture on wild fish stocks 
Status of juvenile grouper in the wild 
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4.6.3 Factors contributing to the apparent decline in grouper 
juveniles 
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5.1 Discussion of the research findings 
5.1.1 Fisher livelihood strategies in southern Thailand  
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5.1.3 Factors affecting the long-term contribution of grouper 
culture to fisher livelihoods 
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5.2 Grouper culture – the environmental context 
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5.3 Development and the future of grouper culture 
as a sustainable livelihood option 
5.3.1 Challenging the traditional aquaculture development 
paradigm 
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Sub-system 
 
Key attributes for 
investigation 
Criteria 
 
Scale of 
analysis 
Institutions Institutional actors: 
External agencies and 
influential institutions 
 
National development goals  
Aquaculture development policy 
National 
 
 
Role of external agencies, appropriateness and 
assistance and reliance of beneficiaries on external 
support 
Provincial 
 
 Extension activities District 
 
Financial institutions - 
Access to credit 
Availability of credit, conditions of access and 
penalties for failure to repay 
 
National/Local 
Livelihoods Livelihood options 
 
 
Availability and profitability of livelihood options 
compared to aquaculture  
Motivation to adopt new activity 
Community/ 
Household 
 
Wealth relationships Equitability of aquaculture amongst wealth groups 
Benefits to vulnerable groups 
Potential negative social impacts 
Community/ 
Household 
 
Suitability of proposed 
activity 
 
Appropriateness of fit of aquaculture to existing 
activities in livelihood portfolios (seasonal, 
monthly and annual activity trends, labour and 
time constraints) 
Community/ 
Household 
 
Livelihood 
contribution 
Potential role of aquaculture in household 
livelihoods. 
 
 
Social capital Community cohesion, trust and leadership.  
Capacity to develop strong community institutions 
to support aquaculture activities. 
Community 
Production 
system 
Problems and 
constraints to 
production 
 
 
Problems reducing the benefits derived from 
aquaculture.  
Factors constraining uptake of aquaculture 
Farm  
 
Causes of 
discontinuance 
Factors contributing to unsustainable culture which 
has led households to discontinue the activity 
Household 
 
Economic viability 
 
Sensitivity of economic return to increases in costs 
of inputs, loss of stock or fall in market value of 
product 
Farm 
 
Availability and 
source of inputs 
Potential of input sources to support aquaculture 
without undermining the natural resource in the 
foreseeable future, and without increasing in cost 
to levels which are no longer economically viable 
Farm/National/ 
International 
Environment Characteristics of 
culture site 
Area available for culture, currents and flushing 
properties, salinity 
Culture site 
 
Upstream activities Activities discharging waste into water body that 
may impact aquaculture 
Coastal cell and 
watershed 
 
History of water 
quality problems 
Evidence of previous damage to aquaculture 
systems due to water quality problems 
Evidence of pollution from culture units, negative 
impacts on culture activities and activities of other 
resource users 
Culture site 
 
Demand for wild 
inputs 
 
Level of exploitation of the fishery resource for 
aquaculture and potential impact on the resource 
Farm 
 
Culture unit density Potential for self-pollution if production exceeds Culture site 
 =
Sub-system 
 
Key attributes for 
investigation 
Criteria 
 
Scale of 
analysis 
 carrying capacity of the culture location 
Markets Market and consumer 
characteristics 
 
Consumer traits and demands.  
Possible response to changes in value and levels of 
production 
International 
 
Market trends 
 
History of trends in market value and evidence of 
instability 
International 
 
Development trend 
and potential market 
impact 
Possible development scenarios and possible 
impact on consumer demand 
International/ 
National 
5.5 Evaluation of the research approach and 
methodology 
5.5.1 Understanding the grouper system – lessons learned 
from a sequenced and phased approach 
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5.5.2 Use of qualitative and quantitative research methods 
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